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ABSTRACT

A general research fighter model was tested in the Langley T- by
10-foot high speed tunnel at a Mach number of 0.3. The close—céupled
wing-canard combination was tested with both 1ifting surfaces in a 60°
swept back configuration and in a 32° swept forward configuration. The
angle of attack range was from approximately -L4° to L8° at sideslip
angles of 0°, -5°, and 5°. The data are presented without amalysis in

order to expedite publication.



INTRODUCTION

In the late 1940's, as aircraft speeds were approaching Mach‘one,
investigations were conducted to evaluate swept forward and swept back
wings as a means of delaying the onset of transonic compressibility effects.
(See references 1-3}. Sweeping the wings, either forward or back, delayed
the drag rise to a higher Mach number; however, an aeroelastic divergence
problem was found to be associated with swept forward wings. (Sqe
references 4 and 5.) This structural instability problem could be

eliminated, but the resuliting swept forward wing was significantly heavier
than a corresponding swept back wing. As a conseguence of this fact,
most of the subsequent research was concentrated on swept back wings.

Recently, research interest in forward sweep has been renewed. This
is partly a result of studies, such as reference 6, which indicate that
proper tailoring of composite materials can produce a swept forward
wing with minimal weight penalty. Forward sweep is being studied in_
relation to a variety of configurations. When applied to fighter air-
craft, the forward sweep concept offers the potential for improved sub-
sonic and supersonic cruise performance as well as improved transonic
maneuver performance.

Experimental studies have been initiated to expand the existing data
base on swept forward wings. (Bee reference T.) The present study was
conducted to obtain the static aercdynamic characteristics of a close
coupled wing—canard model with both swept back and swept forward wing

and canard surfaces.



It should be noted that the models were built up from wing and
canard model pairts Previously constricted for swept back configurdtions.
These 1if£ing surfaces had circular dre airfoil sections which allowed
their use in the ;everéed or forward sweep condition. Tt should be.
also noted that; because of the fIow separation at the sharp leading
edges, the present daiaAWill be generally more applicable to the .

study of the high angle-bf-attack characteristics.

The tests were peiformed in the Ldrgley T- by lO-foot high speed
tunnel at a Mach number of 0:3. The ahgle-of-attack range was from

approximately ~4° to 48° at sideslip angles of G°; -5°, and 5°.
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SYMBOLS

The International System of Units, with the U.S. Customary Units
presented in parenthesis, is used for the physical quenmtities in this
report (See reference 8). The measurements and‘calcﬁlations were made
in the U.8. Customary Units. The data presented in this report are
referred to the stability axis system. The reference center for

moments is shown in Figure 1{a).

) wing reference spen, .508 m (20.000 in.)
e wing reference chord, .233 m (9.185 in.)
¢ total drag coefficient, Lo&
D QS
.CD nose drag coefficient
2
c_. total 1ift coefficient, Lift
L aS
Cp, nose lift coefficient
2
¢ total rolling moment coefficient, Rolling moment
£ gSb
Cl nose rolling moment coefficient
2
Cz beta derivative of total rolling moment coefficient computed
B
between R = 5° and B = -5°.
CR beta derivative of nose rolling moment coefficient computed
B
2

between B = 5° and.f = -5°



Pitching moment

total pitching momeént coeffieient, =
ase

nose pitching moment coéfficient

Yawing moment
gSb

total yawihg moment coefficient,

nose yawihg moment coefficient

beta derivative of total yawidg momefit coefficient computed

between B = 5° and B = ~5°

beta derivative of nose yawihg moment coefficient computed

between B = 5° and g = -5°

Side force

total side force coefficient, oF

nose side force coefficient

beta derivative of total side force coefficient computed
between B = 5° and B =-5°
beta derivative of nose side force coefficient computed between
B=5°and B = -5°
free stream Mach number

. 2
free stream dynamic pressure, Pa (1b/ft)

wing reference area, .1032 e (1.131109 ft2)

angle of attack of the model, degrees

angle'of attack of the fuselage nose, degrees
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angle of sideslip of the model, degrees

angle of sideslip of the fuselage nose, degrees

B

B2

Aw leading edge sweep angle of the wing, degrees
Ac leading edge sweep angle of fthe canard, degrees

Model
{
B body
c canard
v vertical tail
W wing



DESCRIPTION OF MODEL

Drawings of the model tested are presented inm Figifé 1. Fhotographs
of the model installed in the 7- by 10-foot high speed tunnel are pre-
sented in Figure 2. The basic model consisted of a main fuselage with
a vertical tail and a wing and a fuselage nose with a canard. The
main fuselage was sting mounted on a six—-component strain gage main
balance which measured the total forces and moments on the configuration.
The fusg}age nose section was mounted on a six compornent strain gége nose
balance which measured only the forces and moments on the nose and

- canard. The metric break is shown in figure 1.

The uncambered end untwisted wing, canard and verbtical tail employed

circular arc airfoil sections with a thickness ratio of 6% at the fuselage
. Juncture and 4% at the tip. The wing and canard had one edge with a
~nominal sweep of 60° and one edge with a nominal sweep of 32° (See

Figures 1(a) - 1(d}). The wing and canard could be set up with the

leading edge swept back 60° or with the ieading edge swept forward 32°.

The exposed area of the canard was 15.9 percent of the wing reference

area. The centerliine mounted vertical tail, which is shown in Figure

1(e), had an exposed area of 1l percent of the wing reference area.

APPARATUS, TESTS, AND CORRECTIONS

The investigation was conducted in the TLangley T- by 10-foot

high speed tunnel (S8ee reference 9). Forces and moments were measured



on two six component strain gage balances moumted internally in the
model. The test was run at a Mach number of 0.3 corresponding to a
Reynolds nunber of 1.4 x 106 based on the wing reference chord. The
model was tested over an angle of attack range from -4 to approximately
48° at sideslip angles of 0°, and +5°. The angles of attack and
sideslip have been corrected for the effects of sting-and bélanée
bending under load. It should be noted that the sting support system which
permits testing over this large angle range is designed specifically
for stability testing. Therefore the level of the drag data is guestionable
' Tor use in performance analysis.

Jet boundary and blockage corrections have been applied to ‘the
data based on references 10 and 11, respectively. The main balance
chamber pressure was measured and the total drag measurements were
~adjusted to a condition of free gtream static pressure acting over the
base of the model. The nose balance base and chamber pressure were also
measured snd the nose drag measurements were adjusted to_a condition
of free stream stabic pressure acting at the base of the nose. Transition
strips 0.16 em (.0625 in.) in width of No. 120 Carborundum grams Were
placed 2.54 cm (1.0 in.) aft of the leading edge of the wings, canards,
end vertical tail as well as 3.05 em (1.2 in.) aft of the nose of the

fuselage (reference 12).



PRESENTATICON OF RESULTS

The results are presented without analysis in order to expedite
publication. PFigure 3 presents surface oil flow photographs.
The longitudinal and lateral-directiorial serodynamic characteristies

at 0° sideslip are presented in the following figures:

Figure

Swept back configuration:

Vertical tail on Y

Vertical tail off >
Swept forward configuration:

Vertical tail on . 6

Vertical tail off T

. The latersl-directional serodynamic stability derivative
characteristics are presented in the following figures:

Swept back configuration:

Vertical tail on 8

Vertical tail off 9
Bwept forward cqnfigura.tion:

Vertical tail on 10

Vertical tail off 11
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{a} General arrangement,

Figure 1, Drawings of the model tested, All dimensions are normalized by a fuselage

length of 0. 96589 m, {38,027 in, }
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{b} Details of the swept back wing,

Figure 1, Continued,
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{c} Details of the swept forward wing,

Figure L Continued,
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{d) Details of the swept back and swept forward canards.

Figure 1 Continued,
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{e) Details of the vertical tail.

Figure L Concluded,
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@ =15 A = 60, pian vien [
ure 3.~ Surface oil flow photographs. M = 0.3,
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(b) a = 15°, A, = 60, side view.
Figure 3.- Continued.




(© a=30°, A, = 60, plan view.
Figure 3.- Continued,
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(o) a =152 A, = 60°. A = 60, plan view.
Figure 3.- Continued,
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| (h)a = 15", A, = -32°, plan view,
Figure 3.- Continued.




a=15" = 32° side view.
ra=15 A =32

‘Figu re B I e e
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(Ka=30, A = -32° side view.
Figure 3.- Continued.
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32° plan view,
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() a=30° A, =32, A = 32°, plan view.
Figure 3.- Continued.




’ A, = 32°, side view.

w
Fiqure 3.- Concluded.
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(2} Main balance data,
Flgure 11, - Lateral-direcitonal aerodynamic stability derlvative characterlstics of the swept forward conflguration with vertical fall off, M =0.3
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(b} Nose balance data.

Flgure 11 - Concluded,
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